In 2014, seven drugs were registered for the treatment of chronic hepatitis B (CHB) infection. Two were immunomodulatory agents, conventional interferon(IFN)-a and pegylated IFN-a2a, and five were direct antiviral nucleos(t)ide analogs (NUCs), lamivudine, adefovir dipivoxil, telbivudine, entecavir and tenofovir disoproxil fumarate. Due to the high resistance barrier of entecavir and tenofovir as compared to the other NUCs, only these two drugs are now in practical use in most parts of the world [1] .
For chronic hepatitis B e antigen (HBeAg)-positive patients, HBeAg seroconversion, defined as the loss of HBeAg with the appearance of anti-HBe, is often associated with clinical remission and a transition to inactive liver disease. Accompanying HBeAg seroconversion, there is a reduction in liver fibrosis and a lower incidence of cirrhosis and hepatocellular carcinoma. HBeAg seroconversion, whether spontaneous or treatment induced, is also associated with a higher probability of hepatitis B surface antigen (HBsAg) loss and seroconversion, which is considered to be a more permanent clinical remission of liver disease. Thus, the achievement as well as maintenance of HBeAg seroconversion, in association with low serum hepatitis B virus (HBV) DNA levels (\3-4 log IU/ml), is an important goal in the management of patients with HBeAg-positive CHB [2] . Based on evidence demonstrating HBeAg seroconversion is an important hallmark event of a durable clinical remission of liver disease, most hepatology society treatment guidelines have adopted HBeAg seroconversion with sustained suppression of HBV DNA as an end point for treatment in patients with HBeAgpositive CHB who do not have cirrhosis or decompensated liver disease [1] . Previously, the conflicting data related to the importance of HBeAg seroconversion were largely related to the existence of a group of HBeAg seroconverters with a high HBV DNA viral load. In fact, this merely represented a transition from chronic HBeAgpositive disease to chronic HBeAg-negative disease, with little impact on the natural history of CHB. This important point was emphasized by a recent study in Taiwan, which included 2,946 chronic CHB Chinese patients. It was shown that high serum HBV DNA levels at the seroclearance of HBeAg could explain the nonsignificant association between HBeAg seroclearance and HCC risk [3] .
Among the various forms of treatment, 1-year treatment with pegylated IFN-a2a yielded the highest rate of HBeAg seroconversion (around 40 %); among them, one-tenth further benefited from HBsAg seroconversion. On the other hand, treatment with NUCs achieved a much lower rate of HBeAg seroconversion; hence, more prolonged therapy is required when one has started treating CHB patients with NUCs. Hence, one of the key questions is related to the durability of HBeAg seroconversion with the various forms of therapy. This will affect the physician's decision when choosing a therapy for our chronic HBeAg-positive patients between nucleos(t)ide analogs (NUCs) or pegylated IFN. Clinically, this has always led to a painful choice between either life-long medication with NUCs with a high genetic barrier (entecavir or tenofovir disoproxil fumarate) or lasting remission with a relatively short duration but sometimes side effect-prone therapy with 48 weeks of pegylated IFN. Previously, two large-scale clinical studies in Chinese subjects demonstrated that treatment with pegylated IFN could lead to a significantly higher rate of HBeAg serconversion (around 4 out of 10) as compared to those treated with NUCs [4, 5] . Specifically, the registration trial of pegylated interferon-alpha 2a included mainly Chinese patients with genotype B and C [5] . This strongly argued against the lack of efficacy of IFN-based therapy in Chinese patients with chronic HBV infection. In keeping with this, a long-term follow-up study (median 6.8 years, range up to 17 years) of a large cohort of Chinese chronic HBeAg-positive patients demonstrated by multivariate analysis that IFN therapy, HBeAg seroconversion and genotype B HBV infection are independent factors predicting better long-term outcomes and IFN therapy reduces the cirrhosis and HCC development [6] .
In this issue, Chen et al. reinitiated an adverse opinion on the use of IFN-based therapy in chronic HBeAg-positive Chinese patients [7] . They examined whether HBeAg seroconversion related to IFN-based therapy in chronic HBeAg-positive patients is durable and compared the risk of hepatitis B virus (HBV) reactivation and HBeAg seroreversion to those of spontaneous HBeAg seroconversion (control group). This is an important question as it has been suggested that the lack of response of some of the chronic HBeAg-positive Chinese patients to IFN-based therapy is related to the high rate of HBeAg seroreversion in these patients. However, not until recently was the durability of HBeAg seroconversion in Chinese patients treated with pegylated IFN therapy addressed. In a report by the Hong Kong group, 85 HBeAg-positive patients who received pegylated IFN alfa-2b based therapy were prospectively followed for 5 years. Among end-of-treatment virologic responders, 82 and 57 % had sustained HBeAg seroconversion and virologic response at 5 years. Hence, it was concluded that treatment with pegylated IFN can lead to a highly durable virologic response in HBeAg-positive chronic HBV patients [8] . This is in contrast to the data reported by Chen et al. in this issue [7] . In Chen's study, 331 non-cirrhotic chronic HBeAg-positive patients followed up at a single center at the Kaohsiung Chang Gung Memorial Hospital, Taiwan, were examined. Among them, 80 patients had previously been treated with IFN-based therapy and 251 had spontaneous HBeAg seroconversion. The author concluded that IFN-induced HBeAg seroconverters were associated with higher risks of HBV reactivation and HBeAg seroreversion than those with spontaneous HBeAg seroconversion, especially in patients older than 30 years of age at HBeAg seroconversion. At year 5, the cumulative rates of HBV reactivation and HBeAg seroreversion were 51.2 and 21.5 % in those treated with IFN-based therapy. In Chen et al.'s study, further follow-up on those who did not initially respond to IFN-based therapy was not included. This is one of the major drawbacks to the study and has weakened their conclusions that IFN or pegylated IFN did not have a lasting effect after stopping the therapy. In keeping with this, also no patients benefited from the loss of HBsAg, which is the ultimate goal of anti-HBV therapy. In all other large-scale studies, there was a significant albiet low rate of HBsAg loss for chronic HBeAg-positive patients treated with IFN-based therapy (especially pegylated IFN). Indeed, in the Hong Kong study reported by Wong et al., which also involved Chinese patients treated with IFN-based therapy, the HBeAg seroconversion rate was found to continue to increase on long-term follow-up and almost double by 5 years. It was found that the rate of HBeAg seroconversion rose progressively from 37 % at the end of treatment to 60 % at 5 years [8] . Another interesting and relevant finding in the Chen et al. study is related to the observation that, for patients who experienced HBeAg seroconversion at B30 years of age, IFN-induced HBeAg seroconversion was not an independent factor for predicting HBV reactivation and HBeAg seroreversion. This supports the general belief that one should try IFN-based therapy in young and motivated chronic HBeAg-positive patients.
Overall, the study by Chen et al. suffered from a few limitations, which prevent reaching firm conclusions. First, this was a retrospective study treating a heterogeneous group of subjects-some with conventional interferon (probably of variable duration) and some with pegylated interferon. Second, the study spanned a long time period, with potential variability in the standard of care and loss of follow-up records. Third, the number of subjects included was relatively small, which might have a negative impact on the statistical interpretation of the data generated. Fourth, the control group might be skewed as effective treatment was already available in 1998, and those who remained untreated might represent a different group of CHB patients treated with IFN-based therapy. It would be more enlightening if further study could include all the chronic HBeAg-positive patients treated with all different forms of therapy (IFN-based versus NUCs) at the same period of time. Indeed, with the report by Chen et al., more questions have arisen than answers, and better designed studies are required to examine the durability of HBeAg seroconversion in Chinese patients treated with IFN-based therapy.
From the clinical point of view, durable HBeAg seroconversion with a low serum HBV DNA viral load (\4 log IU/ml) is the essential intermediate step toward lasting remission [2] . Apart from the viral genotype and serum HBV DNA, the dynamic quantitative changes of the precore stop codon (PC) G1896A and basal core promoter (BCP) A1762T, G1764A mutants, characterized by polymerase chain reaction-pyrosequencing, have recently been suggested to be of importance [9, 10] . The evolution of PC mutation, but not that of BCP mutation, predicts serological clearance of HBeAg with low HBV DNA in chronic HBeAg-positive patients treated with interferon-based therapy. Further understanding of the underlying mechanisms that lead to such a durable HBeAg seroconversion and the factors that are related to HBeAg seroreversion and viral reactivation will help predict the prognosis of CHB patients as well as design better follow-up and antiviral therapy strategies.
